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[57] ABSTRACT

Built liquid detergent compositions containing a mix-
ture of a condensed phosphate and/or a nitrilotriacetate
and zeolite 4 A become rapidly unstable at a pH be-
tween 7 and 9, which results in phase separation. Using
zeolites of the Y-type results in stable products.

3 Claims, No Drawings
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BUILT LIQUID DETERGENT COMPOSITIONS
CONTAINING ZEOLITE Y

The present invention relates to a liquid detergent
composition which comprises a zeolite as builder.

In the past decade, attention has been focussed on
zeolites as possible substitutes for the well-known phos-
phate builder salts. Zeolites are sodium aluminium sili-
cates of varying composition and crystal structure, and
of these zeolites particularly the A- and X-types have
been recommended for use as phosphate substitute in
detergent compositions. According to the prior art,
these zeolites are preferably used in conjunction with a
water-soluble builder salt. Most of the attention has
been paid to the use of these zeolites in particulate deter-
gent compositions, and although the prior art reveals in
general terms that these zeolites may also be included in
liquid compositions, there are relatively few specific
proposals to that effect. One such proposal is laid down
in German Patent Application 2,538,679, and concerns
a stable, homogeneous composition in the form of a
paste, comprising an active synthetic detergent and a
diminuted zeolite molecular sieve in cation-exchange
form as builder. Any type of crystalline zeolite may be
used, such as the crystal structure types, A, X, Y, L.
Mordenit and Erionite. The A-type zeolites are again
preferred.

However, we have found that when the A-type zeo-
lites are incorporated in liquid detergents which also
contain certain other builder salts, and which have a py
within a certain range, the liquid detergent composition
becomes rapidly unstable, resulting in a phase separa-
tion. Surprisingly, we have found that under the same
conditions the Y-type zeolites do not cause such rapid
instability and phase separation.

The pg-range of the py of the liquid detergent com-
position within which the above phenomenon occurs is
from 7.0-9.0, and the water-soluble builder salts with
which the above phenomenon occurs are the alkali
metal condensed phosphates such as sodium tripoly-
phosphate and tetrasodium pyrophosphate, and the
alkali metal nitrilotriacetates such as trisodium nitrilo-
triacetates.

The present invention therefore relates to a liguid
detergent composition comprising a zeolite and a water-
soluble builder salt and having a pg of between 7.0 and
9.0, characterised in that the zeolite is of the Y-crystal-
structure type and the water-soluble builder salt is an
alkali metal condensed phosphate or an alkali metal
nitrilotriacetate.

The zeolites of the Y-crystal-structure type have the
following typical unit cell composition:

Nasg[(A102)56(Si02)136}.250 H20,

and variations thereof, whereby the Na/Al ratio varies
from 0.7 to 1.1 and the Si/Al ratio varies from 1.5 to 3,
and it may be used in the compositions of the invention
in the fully hydrated form or in a partially or com-
pletely dehydrated form. The completely hydrated
form is, however, preferred.

The amount of zeolite Y which is used according to
the present invention may vary from 1 to 45%, prefera-
bly from 5 to 35%, and particularly preferably from
5-25%.

The water-soluble builder salts which are used ac-
cording to the present invention can be present in an
amount of from 0.5 to 30%, preferably from 5 to 25%.
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Mixtures of these water-soluble builder salts, such as
mixtures of sodium tripolyphosphate and trisodium
nitrilotriacetates in a weight ratio of 1:10 to 10:1 can
also be used.

The compositions of the invention furthermore com-
prise a detergent active material and further common
ingredients usually incorporated in liquid detergent
formulations.

The active detergent material may be an alkali metal
or alkanolamine soap or a Co-Ca4 fatty acid, including
polymerized fatty acids, or an anionic, nonionic, cati-
onic, zwitterionic or amphoteric synthetic detergent
material, or mixtures of any of these.

Examples of anionic synthetic detergents are salts
(including sodium, potassium, ammonium and substi-
tuted ammonium salts such as mono-, di- and triethanol-
amine salts) of Co—Cy alkylbenzenesulphonates,
Cs-Cy; primary or secondary alkanesulphonates,
Cs-C34 olefinsulphonates, sulphonated polycarboxylic
acids, prepared by sulphonation of the pyrolyzed prod-
uct of alkaline earth metal citrates, e.g. as described in
British Patent Specification No. 1,082,179, Cg-Cj; al-
kylsulphates, Cgs-Cys4 alkylpolyglycol-ether-sulphates,
-carboxylates and -phosphates (containing up to 10
moles of ethylene oxide); further examples are de-
scribed in “Surface Active Agents and Detergents”
(Vol. I and II) by Schwartz, Perry and Berch.

Examples of nonionic synthetic detergents are the
condensation products of ethylene oxide, propylene
oxide and/or butylene oxide with Cg-Cjg alkylphenols,
Cg-C3 primary or secondary aliphatic alcohols,
Cg-C 3 fatty acid amides; further examples of nonionics
include tertiary amine oxides with one Cg-Cig alkyl
chain and two Ci-3 alkyl chains. The above reference
also describes further examples of nonionics.

The average number of moles of ethylene oxide and-
/or propylene oxide present in the above nonionics
varies from 1-30; mixtures of various nonionics, includ-
ing mixtures of nonionics with a lower and a higher
degree of alkoxylation, may also be used.

Examples of cationic detergents are the quaternary
ammonium compounds such as alkyldimethylam-
monium halogenides, but such cationics are less pre-
ferred for inclusion in enzymatic detergent composi-
tions.

Examples of amphoteric or zwitterionic detergents
are N-alkylamino acids, sulphobetaines, condensation
products of fatty acids with protein hydrolysates, but
owing to their relatively high costs they are usually
used in combination with an anionic or a nonionic deter-
gent. Mixtures of the various types of active detergents
may also be used, and preference is given to mixtures of
an anionic and a nonionic detergent active. Soaps (in the
form of their sodium, potassium and substituted ammo-
nium salts) of fatty acids may also be used, preferably in
conjunction with an anionic and/or a nonionic syn-
thetic detergent.

The amount of the active detergent material varies
from 1 to 60%, preferably from 2-40% and especially
preferably from 5-25%; when mixtures of e.g. anionics
and nonionics are used, the relative weight ratio varies
from 10:1 to 1:10, preferably from 6:1 to 1:6. When a
soap is also incorporated, the amount thereof is from
1-40% by weight.

The amount of water present in the detergent compo-
sitions of the invention varies from 5 to 70% by weight.



4,526,709

3

Other conventional materials may also be present in
the liquid detergent compositions of the invention, for
example soil-suspending agents, hydrotropes, corrosion
inhibitors, dyes, perfumes, silicates, optical brighteners,
suds depressants such as silicones, germicides, anti-tar-
nishing agents, opacifiers, fabric-softening agents, oxy-
gen-liberating bleaches such as hydrogen peroxide,
sodium perborate or percarbonate, disperisophthalic
anhydride, with or without bleach precursors, buffers,
enzymes with or withour enzyme stabilizing systems
such as polyol/borax, reducing bleaches such as an
alkali metal sulphite and so on.

The invention will now further be illustrated by way
of example.

EXAMPLE 1

In a model system comprising water, 5% by weight
of zeolite and 0.33 mole% of water-soluble builder salt,
zeolite 4A was compared with zeolite Y at different py
values. The zeolite 4A and the zeolite Y had the follow-
ing composition:

zeolite 4A: Nayz[(Al102)12(8i02)12].27 H20

zeolite Y: Nase[(Al02)56(S102)136].250 H,O

As water-soluble builder salt sodium tripolyphosphate
(STP) was used.

The zeolite and water-soluble builder salt were
brought into 0.5 1 distilled water at 23° C. and the mix-
ture was allowed to stand for 2 hours. The py was kept
constant by adding the required amounts of hydrochlo-
ric acid. After two hours, the aqueous mixture was
filtered and the remaining liquid was tested for alumin-
ium in solution by means of plasma emission spectros-
copy. The decomposition of the zeolite was calculated
on the basis of the aluminium found in solution.

The following table I represents the results obtained.

TABLE I
HCI consumption calculated decomposition
(mg. eq.) (in % w/w)
pH for zeolite 4A  for Zeolite Y of Zeolite 4A  of Zeolite Y
7.0 180 0.0 37 2.6
7.5 124 0.0 21 1.3
8.0 46 0.0 11 0.4
8.5 10 0.0 1.5 0.0
9.0 3 0.0 0.3 0.0

The above results show that with zeolite 4A there
occurs substantial decomposition within the py;range of
7 to 8, and some decomposition within the range of 8-9,
whereas with zeolite Y there is a very significant reduc-
tion in decomposition over the py range of 7.0-9.0.

EXAMPLE 2

The above method was used with systems with tetra-
sodium pyrophosphate (TSPP) or trisodium nitrilotriac-
etate (NTA) as the water-soluble builder salt. The py
was now kept at 7.5. The results were as follows:
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HCI consumption Decomposition
Zeolite 4A/TSPP 195 25
Zeolite Y/TSPP 10 0.7
Zeolite 4A/NTA 0.0 4.2
Zeolite Y/NTA 0.0 0.1
EXAMPLE 3

The following liquid detergent composition was pre-
pared, to which 6% zeolite 4A and 6% zeolite Y were
added respectively (compositions A and B). These com-
positions were stored for 15 days at 23° C., and their
physical stability was measured.

A B
sodium dodecylbenzene sulphonate 6.0 6.0
potassium oleate 1.5 L5
Cy3-Cy5 alcohol 7 EO condensate 2.5 2.5
coconut diethanolamide 1.0 1.0
sodium carboxymethylcellulose 0.1 0.1
sodium tripolyphosphate 25.0 25.0
borax 2.0 2.0
glycerol 5.0 5.0
liquid polysiloxane anti-foam compound 0.2 0.2
fluorescent agent 0.1 0.1
enzyme granules (Alcalase marumes) 0.8 0.8
water and perfume to 100.0 to 100.0
zeolite 4A 6.0 —
} added on top

zeolite Y — 6.0

pH 7.5 7.5

The storage results, expressed in vol.% phase separa-
tion, were as follows:

23° C. 3 C. 52° C.
composition A: 8 4 26
composition B: 0 0 0

We claim:

1. An aqueous, built liquid detergent composition

comprising, in an aqueous medium,

(a) from 1-60% by weight of an active detergent
material;

(b) from 5-30% by weight of a builder salt selected
from the group consisting of alkalimetal condensed
phosphates, alkalimetal nitrilotriacetates and mix-
tures thereof, and

(c) from 1-45% by weight of a zeolite, wherein the
zeolite is a zeolite of the Y-type having the follow-
ing unit cell composition:

Nase[Al02)56(S102)136].250 H20,

the compositions having a pH of 7-9 and exhibiting
stability against phase separation and against decompo-
sition of the zeolite component.

2. The composition of claim 1, comprising 5-25% by
weight of (a), 5-25% by weight of (b) and 5-25% by
weight of (¢).

3. The composition of claim 1, comprising a com-
pletely hydrated zeolite of the Y-type.
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